In sheep, stented pulmonary semilunar valves have been allografted as tricuspid valve substitutes and their biological behaviour has been followed postoperatively. Whereas there was initial pleasing function with normal cusp competence, by day 102 the cusps had retracted to partial incompetence. This process of valve decline was accentuated by day 150, and by day 241 was complete. Histological studies at day 150 showed cusp foreshortening, with scant nuclei and collagen looser than normal. These findings suggested that the mechanism causing the valve decline was a host to foreign body reaction rather than the usual histological pattern of graft rejection.
In sheep, stented pulmonary semilunar valves have been allografted as tricuspid valve substitutes and their biological behaviour has been followed postoperatively. Whereas there was initial pleasing function with normal cusp competence, by day 102 the cusps had retracted to partial incompetence. This process of valve decline was accentuated by day 150, and by day 241 was complete. Histological studies at day 150 showed cusp foreshortening, with scant nuclei and collagen looser than normal. These findings suggested that the mechanism causing the valve decline was a host to foreign body reaction rather than the usual histological pattern of graft rejection.
Human aortic valve allografts are frequently used in clinical cardiac surgery as aortic valve substitutes and have given excellent long-term palliation at this site (Brandt, Roche, Barratt-Boyes, and Lowe, 1969; Ross and Yacoub, 1969) . Nevertheless there is evidence that, over a period of time, degenerative changes can occur, with risk to the recipient (Smith, 1967) and the need for further replacement. Such changes, predicted as possible by Brock (1968) , occur in sheep within five to seven months of implantation (Borrie and Hill, 1968 (Borrie and Redshaw, 1971) and illustrates macroscopically and microscopically the long-term functional decline of fresh stented pulmonary semilunar valves when allografted as tricuspid valve substitutes in sheep.
METHOD
Forty-eight hours before operation day donor hearts were taken from freshly killed sheep and their pulmonary valves were aseptically dissected. After redundant myocardium and pulmonary arterial wall had been trimmed off, the fresh valves were sutured with continuous Mersilene in two layers-one above and one below to the knitted Dacron covering of a Teflon stent, scalloped to match the size and shape of sheep pulmonary valves (Fig. 1) . The stent had been sterilized with ethylene oxide before the graft was sutured to it. When prepared, the test valve was checked for valve competence and was stored in nutrient medium (T.C. 199) (Morgan, Morton, and Parker, 1950) , at 4' C (Fig. 2) (Borrie and Hill, 1968) . The right atrium was opened, the tricuspid valve cusps were excised, and the stented valve was inverted and inserted with interrupted Mersilene mattress sutures. Thereafter X the right atrial incision was closed with continuous Mersilene sutures and-if fibrillation was presentthe heart was defibrillated, as previously described (Borrie, Lichter, and Miller, 1967) . Blood pH, Na+, and K+ and an electrocardiogram and arterial blood pressure were monitored during operation; blood pH, electrolytes, and blood gases were checked for two days after operation. POSTOPERATIVE CARE The animal was kept ventilated FIG. 4 vomit (1), pneumothorax (1), and electrolyte imbalance (1). Necropsy showed that in these animals the valve cusps were competent (Fig. 3) .
Four sheep lived respectively 23, 102, 150 and 241 days. The sheep that lived 23 days developed granulations of endocarditis on the cusps of the implanted valve and died from cusp obstruction (Fig. 4) .
The remaining three sheep returned to pasture on the Otago University farm. There they slowly developed congestive heart failure. In each, necropsy confirmed that the allograft cusps had progressively shortened until, with no functioning cusp tissue remaining, severe tricuspid incompetence occurred. This progressive process had begun by day 102, as seen in Fig. 5 , where the valve cusps, by shortening, had become incompetent.
By day 150 there had been further valve decline (Fig. 6 ) and the cusps were greatly foreshortened. By day 241 this process was complete, with total disappearance of cusp tissue, leaving just the endothelial-covered Dacron fabric over the Teflon stent and tricuspid incompetence (Fig. 7) . HISTOLOGY Sections were studied at day 150 by standard light microscopy. These showed the cusp itself to be foreshortened and to be virtually acellular with an occasional fibroblast nucleus. The collagen structure was looser than normal. There was hyalinization of the cusp tip (Fig. 8) . At the base of the cusp on the arterial side of the valve, in one very localized area, was an acute inflammatory reaction infiltrated with polymorphs. This lay over a mass of vascular granulation tissue with minimal collagen formation (Fig. 9) . The appearances did not suggest the usual histological pattern of graft rejection but rather the standard reaction of a host to a foreign body.
CONCLUSION
It was concluded that, while stented fresh pulmonary allografts in sheep can function well immediately after insertion as tricuspid valve substitutes, by 100 days the cusps can become progressively shortened and incompetent, so that by day 240 no cusp tissue need remain.
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